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$EVWUDFW��
:H� SUHVHQW� LQ� WKLV� SDSHU� WKH� ([WUD1HZV� V\VWHP�� FXUUHQWO\� EHLQJ� GHYHORSHG� DW� /DULV� /DERUDWRU\� LQ� WKH�
8QLYHUVLW\�RI�0XOWLPHGLD�DQG�&RPSXWHU�6FLHQFH�LQ�6ID[�7XQLVLD��7KLV�V\VWHP�SURGXFHV�D�YHU\�VKRUW�DQG�
VKRUW� VXPPDU\� IURP� VLQJOH�PXOWLSOH� QHZV�� 7KH� H[SHULPHQWHG�PHWKRG� LQ� ([WUD1HZV� LV� EDVHG� RQ� D� QHZ�
SRLQW� RI� YLHZ� IRU� WKH� VXPPDUL]DWLRQ� SURFHVV�� ZKLFK� DGYRFDWHV� WZR� SULQFLSOH� VWHSV�� JHQHUDWLRQ� DQG�
FODVVLILFDWLRQ��7KH�ILUVW�VWHS�XVHV�WKH�WH[W�VHQWHQFHV�WR�SURGXFH�D�SRSXODWLRQ�RI�VXPPDULHV��7KH�VHFRQG�VWHS�
FRQFHUQV�WKH�HYDOXDWLRQ�RI�HDFK�VXPPDU\�DFFRUGLQJ�WR�JOREDO�FULWHULD�LQ�RUGHU�WR�VHOHFW�WKH�EHVW�RQH��7KLV�
PHWKRG� LV� HYDOXDWHG� LQ� WKH� FXUUHQW� \HDU¶V�'RFXPHQW�8QGHUVWDQGLQJ�&RQIHUHQFH�'8&������ DQG�REWDLQV�
JRRG�UHVXOWV�IRU�WKH�DXWRPDWLF�HYDOXDWLRQ���
�� ,QWURGXFWLRQ�
7R�IXUWKHU�SURJUHVV�LQ�VXPPDUL]DWLRQ�DQG�HQDEOH�UHVHDUFKHUV�WR�SDUWLFLSDWH�LQ�ODUJH�VFDOH�H[SHULPHQWV��WKH�
1,67�� LV� SHUIRUPLQJ� DQ� HYDOXDWLRQ� VHULHV� LQ� WKH� WH[W� VXPPDUL]DWLRQ� ILHOG�� FDOOHG� WKH� 'RFXPHQW�
8QGHUVWDQGLQJ�&RQIHUHQFH� �'8&���7KH�'8&������HYDOXDWLRQ�FRUSXV� LQFOXGHV������GRFXPHQW�VHWV�IURP�
7'7�DQG�75(&�FROOHFWLRQV� �HDFK� VHW�FRQWDLQV����GRFXPHQWV� LQ�DYHUDJH���7KHUH�DUH� VHYHUDO� WDVNV� LQ� WKH�
'8&¶�������

x� 7DVN� ��� FRQFHUQV� YHU\� VKRUW� VLQJOH�GRFXPHQW� VXPPDULHV�� 7KH� OHQJWK� RI� WKH� VXPPDU\� GRHVQ¶W�
H[FHHG����FKDUDFWHUV��

x� 7DVN� ��� FRQVLVWV� WR� SURGXFH� D� VKRUW�PXOWL� GRFXPHQW� VXPPDU\� �� � ���� FKDUDFWHU��� 6XPPDULHV�
H[FHHGLQJ�WKH�VL]H�OLPLW�DUH�WUXQFDWHG���

x� 7DVN� ��� FRQFHUQV� WR� SURGXFH� D� YHU\� VKRUW� VXPPDULHV� �IURP� HDFK� GRFXPHQW� REWDLQHG� DIWHU� DQ�
DXWRPDWLF�WUDQVODWLRQ��SULRULW\����DQG�PDQXDO�WUDQVODWLRQ��SULRULW\������

x� 7DVN����FRQFHUQV�WR�SURGXFH�D�VKRUW�VXPPDULHV�IURP�PXOWL�GRFXPHQW�REWDLQHG�DIWHU�DQ�DXWRPDWLF�
WUDQVODWLRQ� �SULRULW\� ��� DQG�PDQXDO� WUDQVODWLRQ� �SULRULW\� ���� 7KLV� WDVN� H[SORUHV� VXPPDUL]DWLRQ� RI�
QRLV\�LQSXW�SURGXFHG�E\�D�PDFKLQH�WUDQVODWLRQ��IURP�$UDELF�WR�(QJOLVK����

x� 7DVN����WKLV�WDVN�SURSRVHV�WR�JHQHUDWH�D�VKRUW�PXOWL�GRFXPHQW�VXPPDULHV�IRFXVHG�E\�TXHVWLRQ��7KH�
TXHVWLRQ�SURSRVHG� IRU� WKLV� WDVN� FRQFHUQV� WKH�ELRJUDSK\�DERXW� WKH�GHVFULEHG�SHUVRQ� LQ� WKH� VHW�RI�
DUWLFOHV����

:H�SUHVHQW�LQ�WKLV�SDSHU�HYDOXDWLRQ�UHVXOWV�RI�RXU�V\VWHP�FDOOHG�([WUD1HZV�LQ�'8&¶�����FRQIHUHQFH��7KH�
([WUD1HZV�LV�GHYHORSHG�LQ�/$5,6�/DERUDWRU\�DW�WKH�8QLYHUVLW\�RI�0XOWLPHGLD�DQG�&RPSXWHU�6FLHQFHV�LQ�

�����������������������������������������������������������
��1DWLRQDO�,QVWLWXWH�RI�6WDQGDUGV�DQG�7HFKQRORJ\�
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6ID[�7XQLVLD�� 7KH� HYDOXDWHG� YHUVLRQ� LQ� '8&� ����� LV� WKH� HQJOLVK� YHUVLRQ� DIWHU� IUHQFK� YHUVLRQ� �-DRXD��
��������-DRXD������D��IRU�QHZV�DQG�)UHQFK�YHUVLRQ�IRU�VFLHQWLILF�SDSHU��-DRXD����������-DRXD������E����
�� 7KH�SURSRVHG�PHWKRG��
7KH�RYHUYLHZ�RI�WKH�DXWRPDWLF�VXPPDUL]DWLRQ�UHVHDUFK�VKRZV�WKDW�WKH�FOXVWHULQJ�VWHS�LV�D�FRPPRQ�VWHS�LQ�
VXPPDUL]DWLRQ�SURFHVV��5DGHY����������0FNHRZQ���������7KLV�VWHS�LV�LQWURGXFHG�LQ�RUGHU�WR�HOLPLQDWH�WKH�
LQIRUPDWLRQ� UHGXQGDQF\�� ZKLFK� UHVXOWV� IURP� WKH� PXOWLSOLFLW\� RI� WKH� RULJLQDO� GRFXPHQWV�� +RZHYHU�� WKH�
UHGXQGDQF\�SUREOHP�FDQQRW�EH�WRWDOO\�VROYHG�GXH�WR�WKH�IDFW�WKDW�WKH�FOXVWHULQJ�SURFHVV�FDQ¶W�PDLQWDLQ�WKH�
GLVMXQFWLRQ� EHWZHHQ� FOXVWHUV�� 7KXV�� WKH� TXDOLW\� RI� WKH� SURGXFHG� VXPPDULHV� GHSHQGV� VWURQJO\� RQ� WKH�
UHGXQGDQF\�SUREOHPV����
7R� DYRLG� WKHVH� SUREOHPV� DQG� WR� HQKDQFH� WKH� VXPPDU\� TXDOLW\�� ZH� SURSRVH�� DQ� RULJLQDO� VXPPDUL]DWLRQ�
SURFHVV��ZKLFK�RSHUDWHV�RQ�WKH�VXPPDU\�RQ�LWV�WRWDOLW\�DQG�QRW�RQ�LWV�LQGHSHQGHQW�SDUWV��H�J���VHQWHQFHV�RU��
SKUDVHV�� �-DRXD�� ������� 7KHUHIRUH�� ZH� FRQVLGHU� WKH� VXPPDUL]DWLRQ� SURFHVV� DV� DQ� RSWLPL]DWLRQ� SUREOHP�
ZKHUH�WKH�RSWLPDO�VXPPDU\�LV�FKRVHQ�DPRQJ�D�VHW�RI�VXPPDULHV�IRUPHG�E\�WKH�FRQMXQFWLRQ�RI�WKH�RULJLQDO�
DUWLFOHV�VHQWHQFHV��IRU�VKRUW�VXPPDULHV���RU�SKUDVHV��IRU�YHU\�VKRUW�VXPPDULHV����
7KH�H[SHULPHQWHG�DSSURDFK� LQ�([WUD1HZV�V\VWHP�SURSRVHV� WR� ILUVW�JHQHUDWH�D�SRSXODWLRQ�RI� VXPPDULHV��
WKHQ�WR�HYDOXDWH�DQG�FODVVLI\�WKHP�LQ�RUGHU�WR�SURGXFH�WKH�EHVW�VXPPDU\��VHH�ILJXUH����:H�GHILQH�WKH�EHVW�
VXPPDU\� DV� WKH� VHW� RI� VHQWHQFHV� �RU� SKUDVHV�� PD[LPL]LQJ� WKH� LQIRUPDWLRQ� TXDQWLW\� DQG� FRYHULQJ� WKH�
LPSRUWDQW�FRQFHSWV��-DRXD���������

)LJXUH����SULQFLSOH�RI�WKH�SURSRVHG�PHWKRG�
�
7KXV��WKH�ILQDO�VXPPDU\�UHSUHVHQWV�D�VHQWHQFH�VHW�FRQVLGHUHG�WR�EH�WKH�EHVW�RQH�DFFRUGLQJ�WR�WKH�VSHFLILF�
FULWHULD� PHQWLRQHG� DERYH�� 6RPH� FULWHULD� DUH� WR� EH� PD[LPL]HG� �H�J��� LQIRUPDWLRQ� FRYHUDJH�� DQG� RWKHUV�
PLQLPL]HG��H�J���LQIRUPDWLRQ�UHGXQGDQF\����� ��
���� ([WUD1HZV�$UFKLWHFWXUH��
([WUD1HZV�V\VWHP�LV�GHVLJQHG�WR�VXPPDUL]H�VLQJOH�DQG�PXOWL�QHZV��,W¶V�FRPSRVHG�RI�WKUHH�PDLQ�PRGXOHV�
�VHH�)LJXUH������WKH�SUH�SURFHVVLQJ�PRGXOH��WKH�VWDWLVWLFDO�PRGXOH��DQG�WKH�VHOHFWLYH�PRGXOH���

x� 7KH� SUH�SURFHVVLQJ�PRGXOH�� � 7KLV�PRGXOH� FRQVLVWV� RI� WKH� DUWLFOH� VHJPHQWDWLRQ� LQWR� VHQWHQFHV����
7KXV� LW� ZRUNV� DV� D� WRNHQL]HU� DQG� PDLQO\� XVHV� WKH� SXQFWXDWLRQ� PDUNV� WR� ORFDWH� WKH� VHQWHQFH�
ERXQGDULHV�� )RU� WKH� YHU\� VKRUW� VXPPDULHV�� WKLV� PRGXOH� SURGXFHV� D� OLVW� RI� SKUDVHV� XVLQJ�
SXQFWXDWLRQ� DQG� VWRS� OLVW� ZRUG�� 3KUDVHV� DUH� ORFDWHG� EHWZHHQ� VWRS� OLVW� ZRUG� DQG�RU� SXQFWXDWLRQ�
PDUN��)RU� WKH� WDVN���DQG��� WKH�SUH�SURFHVVLQJ�PRGXOH�FKRRVHV� WKH� WKUHH� ILUVW� VHQWHQFHV�ZLWK� WKH�
KLJKHVW�VFRUH�SURGXFHG�E\�WKH�DXWRPDWLF�WUDQVODWRU�V\VWHP�DIWHU�GHOHWLQJ�VHQWHQFHV�ZLWK�XQNQRZQ�
WUDQVODWHG�ZRUG�� �

1HZV�
DUWLFOHV VXPPDULHV )LQDO�VXPPDU\5DQGRP

JHQHUDWLRQ
(YDOXDWLRQ
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x� 7KH�VWDWLVWLFDO�PRGXOH���,W�FRQFHUQV�WKH�FRPSXWDWLRQ�RI�WKH�ZRUGV�IUHTXHQF\�LQ�WKH�QHZV�DUWLFOHV���
)RU�WKLV�SXUSRVH��LW�JHQHUDWHV�WKH�IUHTXHQW�ZRUG�OLVW��7KLV�OLVW�ZLOO�EH�XVHG�WR�GHWHUPLQH�WKH�ZHLJKW�
DQG� WKH� FRYHUDJH� RI� WKH� VRXUFH� DUWLFOH� VHQWHQFHV� RU� SKUDVHV�� 7KLV� ZHLJKW� LV� FRQVLGHUHG� LQ� WKH�
FODVVLILFDWLRQ�SURFHVV�RI�WKH�JHQHUDWHG�VXPPDULHV�LQ�RUGHU�WR�FKRRVH�WKH�EHVW�H[WUDFW���

�
)LJXUH���([WUD1HZV�DWFKLWHFWXUH�

x� 7KH� VXPPDU\� VHOHFWLRQ�PRGXOH�� �7KLV�PRGXOH�RSHUDWHV� RQ� WZR� VWDJHV�� WKH�JHQHUDWLRQ�DQG� WKH�
FODVVLILFDWLRQ�RI� WKH� VXPPDULHV� LQ�RUGHU� WR� FKRRVH� WKH�EHVW�RQH�� �7KXV��ZH�GHILQH� DQ� HYDOXDWLRQ�
IXQFWLRQ�� ZKLFK� ZH� WU\� WR� PD[LPL]H� �L�H��� DV� DQ� RSWLPL]DWLRQ� SUREOHP��� � :H� JHQHUDWH� WKH�
VXPPDULHV�ZLWK� D� JHQHWLF� DOJRULWKP� �VHH� ILJXUH� ��� WKDW� VWDUWV� IURP� D� UDQGRP� VROXWLRQ�� DQG� WKHQ�
EXLOGV��LQ�HDFK�VWDJH��D�VHW�RI�VROXWLRQV�DQG�HYDOXDWHV�WKHP��*ROGEHUJ���������

/ D V W �3R S X OD W LR Q �

0 X WD W LR Q

,Q LW LD O�S R S X OD W LR Q

& UR V V �
R YH U

& OD V V LILF D W LR Q �

6 H OH F W LR Q

6 WD J Q D W LR Q

1 R

6 WR S

�

3UHOLPLQDU\�
PRGXOH�

�DUWLFOH�
VHW

�(YDOXDWLRQ��DQG�
FODVVHPHQW�

)LQDO�
VXPPDU\

5DQGRP�
JHQHUDWLRQ

6WDWLVWLFDO�
PRGXOH�

$EVWUDFW��

$EVWUDFW��

$EVWUDFW�Q

:RUG1HW

���������6HOHFWLYH��0RGXOH�

)LJXUH����6HOHFWLYH�PRGXOH�



� �

7KH� JHQHWLF� DOJRULWKP� SURGXFHV�� IRU� HDFK� LWHUDWLRQ�� D� SRSXODWLRQ� RI� VXPPDULHV� ZKLOH� FRPELQLQJ��
UDQGRPO\�� VHQWHQFHV� �IRU� WKH� PXOWL�GRFXPHQWV� WDVN�� RU� SKUDVHV� �IRU� WKH� VLQJOH� GRFXPHQW�
VXPPDUL]DWLRQ��RI�WKH�YDULRXV�DUWLFOHV�DQG�DSSO\LQJ�FURVVRYHU�DQG�PXWDWLRQ�RSHUDWRUV���,W�DVVLJQV��IRU�
HDFK� JHQHUDWHG� VXPPDU\�� DQ� REMHFWLYH� YDOXH�� ZKLFK� GHSHQGV� RQ� WKH� GRPLQDQFH� RI� WKH� VXPPDU\�
DFFRUGLQJ� WR� WKH� VWDWLVWLFDO� FULWHULD�� OHQJWK� FULWHULRQ�� ZHLJKW� FULWHULRQ�� DQG� FRYHUDJH� FULWHULRQ�� 7KH�
VROXWLRQ�LV�REWDLQHG�ZKHQ�WKHUH�LV�D�VWDJQDWLRQ�RI�WKH�VHOHFWHG�VROXWLRQ��)LJXUH���SUHVHQWV�DQ�H[DPSOH�
RI� VXPPDU\� REWDLQHG� DIWHU� DSSO\LQJ� WKH� JHQHWLF� DOJRULWKP� IRU� WKH� PXOWL�GRFXPHQW� VXPPDUL]DWLRQ�
�7DVN�������
<MULTI DOCSET="d1003t"> 

More than ten thousand people were killed while 13 thousand are 

considered missing, according to official sources in the five 

inflicted countries, which are Guatemala, Honduras, Nicaragua, 

Salvador and Costa Rica, which suffered the least damages.  

Various sources announced today, Thursday, that at least 25 

villages or towns on the Caribbean Coast in Honduras disappeared 

under the waters of the Iguana river, whose level had risen 

significantly due to the heavy rains cause by Hurricane "Mitch". 

Throughout Central America, but particularly in Honduras and 

Nicaragua, tens of towns were erased from the map and tens of 

thousands of homes were destroyed.  

</MULTI> 

)LJ����([DPSOH�RI�([WUD1HZV�RXWSXW�
���� )LWQHVV�YDOXH��
$IWHU�DSSO\LQJ�WKH�JHQHWLF�RSHUDWRUV�ZLWK�UDQGRP�YDOXHV��ZH�REWDLQ�D�QXPEHU�RI� LQWHUPHGLDU\�VROXWLRQV��
7KH� FODVVLILFDWLRQ� RI� WKLV� LQWHUPHGLDU\� SRSXODWLRQ� LV� EDVHG� RQ� VWDWLVWLFDO� FULWHULD�� 'RPLQDWHG� VXPPDU\�
�DFFRUGLQJ�WR�3DUHWR�VHQVH��JHWV�D�ORZ�ILWQHVV�YDOXH�DQG�WKHQ�LV�UHPRYHG�IURP�WKH�SRSXODWLRQ�>65,���@��7KH�
SURFHVV�LV�UHSHDWHG�XQWLO�WKH�HQWLUH�SRSXODWLRQ�LV�FODVVLILHG��
1RWH�WKDW�VXPPDU\�(L�GRPLQDWHV�VXPPDU\�(M�LI�DOO�IHDWXUHV�I[L�RI�WKH�VXPPDU\�(L�DUH�JUHDWHU�RU�HTXDO�WR�
WKH�VDPH�IHDWXUHV�I[M�RI�WKH�VXPPDU\�(M�DQG�WKHUH�LV�DW�OHDVW�[�ZKHUH�I[L�LV�JUHDWHU�WKHQ�WKH�VDPH�IHDWXUH�I[M��
,Q� �-DRXD�� ������ DQG� �(QULTXH�� ������ WKH� ILWQHVV� YDOXH� LV� FDOFXODWHG� E\� DQ� DJJUHJDWLRQ� IXQFWLRQ� WKDW�
FRPELQHV�IHDWXUHV�EXW� WKHUH� LV�DQ\�PHWKRG�DYDLODEOH� WR�GHWHUPLQH�IHDWXUH�ZHLJKW��%XW�ZKHQ�ZH�FRQVLGHU�
WKH�GRPLQDQFH�FULWHULD�ZH�DUH�DEOH�WR�FODVVLI\�WKH�LPSRUWDQFH�RI�HDFK�IHDWXUH���
:H�SUHVHQW�LQ�WKH�IROORZLQJ��WKH�GLIIHUHQW�FULWHULD��LQ�RUGHU�RI�WKHLU�LPSRUWDQFH��XVHG�LQ�WKH�FODVVLILFDWLRQ�
SURFHVV�DQG�WKHLU�DVVRFLDWHG�FRHIILFLHQWV���

�
x� 7KH�FRHIILFLHQW�Z��DVVRFLDWHG�WR�WKH��OHQJWK��FULWHULRQ��
,I� ¦
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:KHUH�� ��� LSK/ �7KH�OHQJWK�RI�WKH�VHQWHQFH�,� �
�(/ �7KH�VXPPDU\�OHQJWK�IL[HG�E\�WKH�XVHU��
�P �7KH�VHQWHQFH�QXPEHU�LQ�WKH�VXPPDU\���

x� 7KH�FRHIILFLHQW�Z��DVVRFLDWHG�WR�WKH��&RYHUDJH��FULWHULRQ��

� ¦
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:KHUH��� �H[W0 �NH\ZRUGV�RI�WKH�VXPPDU\���
� �GRF0 �NH\ZRUGV�RI��WKH�DUWLFOHV�VHW��

.H\ZRUGV�DUH�VHOHFWHG�IURP�WKH�OLVW�RI�ZRUGV�IUHTXHQF\�LQ�WKH�GRFXPHQWV�VHW���
x� 7KH�FRHIILFLHQW�Z���DVVRFLDWHG�WR�WKH�ZHLJKW�FULWHULRQ����

� �� SRS

H[W
30D[
3¦ �Z �

:KHUH��� �H[W3 � :HLJKW�RI�D�VHQWHQFH�RI�WKH�VXPPDU\��
0D[� SRS3 ��0D[LPDO�VXPPDU\�ZHLJKW�LQ�WKH�SRSXODWLRQ���

�� ([WUD1HZV�UHVXOWV��
������$XWRPDWLF�(YDOXDWLRQ�XVLQJ�528*(�V\VWHP��
7KH�([WUD1HZV�UHVXOWV�IRU�WDVN���������DQG���DUH�FRPSDUHG�WR�KXPDQ�VXPPDULHV��7KH�FRPSDULVRQ�LV�GRQH�
XVLQJ� 528*(� V\VWHP� �/LQ�� ������ DQG� SUHVHQWHG� LQ� WKH� $QQH[� �� DQG� $QQH[� ��� 3UHOLPLQDU\� UHVXOWV�
REWDLQHG�LQGLFDWH�WKDW�([WUD1HZV�V\VWHP�GRHV�ILQH�LQ�WKH�'8&������HYDOXDWLRQ��,W�UDQNV�LQ�D�JRRG�SRVLWLRQ�
IRU�VKRUW�VXPPDULHV��������FKDUDFWHU���)RU�H[DPSOH��([WUD1HZV�REWDLQ�WKH��VW�UDQN�LQ�WKH�WDVN���LQ�5RXJH�
���528*(����528*(�/�DQG�528*(�:�����WKH��QG�UDQN�LQ�WKH�VDPH�WDVN�IRU�528*(���DQG�528*(����
)RU�WKH�WDVN���RXU�V\VWHP�REWDLQV�WKH��QG�SRVLWLRQ�LQ�528*(����528*(�/�DQG�528*(�:������)RU�WKH�
WDVN���RXU�V\VWHP�REWDLQV�WKH��WK�SRVLWLRQ�IRU�528*(����528*(����528*(�/��DQG�528*(�:�����
%XW�([WUD1HZV�LV�GRHV�EDGO\�IRU�YHU\�VKRUW�VXPPDULHV��OHVV�WKDQ����FKDUDFWHU���UDQN����LQ�WKH�WDVN����UDQN�
��LQ�WKH�WDVN���IRU�DXWRPDWLF�WUDQVODWHG�QHZV��DQG�UDQN���IRU�WKH�WDVN���ZKLFK�GHDOV�ZLWK�PDQXDO�WUDQVODWHG�
QHZV��� 2QH� H[SODQDWLRQ� RI� WKLV� EDGO\� UHVXOW� FRXOG� EH� WKH� IDFW� WKDW� WKH� SKUDVHV� FRQVLGHUHG� LQ� WKH�
VHJPHQWDWLRQ�SURFHVV�DUH�QRW�YHU\�ZHOO�VXLWDEOH�IRU�YHU\�VKRUW�VXPPDULHV���
������0DQXDO�(YDOXDWLRQ��
7KH�PDQXDO� HYDOXDWLRQ� FRQFHUQV� RQO\� WKH� WDVN� �� DQG� �� LQ�'8&¶������([WUD1HZV� UHVXOWV� IRU� WDVN� �� DUH�
GHWDLOHG�LQ�DQQH[���DQG�WKRVH�IRU�WDVN���DUH�LQ�DQQH[����,Q�WKRVH�WDEOHV�4����4��UHSUHVHQW�WKH�DYHUDJH�VFRUH�
REWDLQHG� IRU� WKH� VHYHUDO� TXHVWLRQ� DVNHG� IRU� WKH�KXPDQ� HYDOXDWRU�� ,Q� WKH� IROORZLQJ� WDEOH�ZH� LQGLFDWH� WKH�
OLQJXLVWLF� VXEMHFW� RI� WKH� TXHVWLRQV� XVHG� LQ� WKLV� HYDOXDWLRQ�� 7KH� PDLQ� FRYHUDJH� RI� WDVN� �� LV� ����� DQG�
([WUD1HZV� LV� UDQNHG� ����� V\VWHPV�� ,Q� WKLV� WDVN�� RXU� V\VWHP� REWDLQV� WKH� KLJKHVW� DYHUDJH� VFRUH� LQ� WKH�
TXHVWLRQ���FRQFHUQLQJ�WKH�UHDGDELOLW\�RI�VXPPDU\�ZKHQ�HQWLWLHV�DUH�UH�PHQWLRQHG�LQ�RYHUO\�H[SOLFLW�ZD\��
([WUDQHZV� REWDLQV� JRRG� UHVXOW� IRU� WKH� TXHVWLRQ� �� GHDOLQJ� ZLWK� UHGXQGDQF\�� 7KLV� UHVXOW� LV� GXH� WR� WKH�
XWLOL]DWLRQ�RI�WKH�FRYHUDJH�FULWHULD�LQ�WKH�FODVVLILFDWLRQ�VWHS����
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7KH�PDLQ�FRYHUDJH� IRU� WDVN��� LV�������DQG�RXU� V\VWHP� LV� UDQNHG� LQ� WKH� VHFRQG�SRVLWLRQ�� ,Q� WKLV� WDVN��ZH�
REWDLQ� WKH�EHVW� DYHUDJH� VFRUH� LQ� WKH�TXHVWLRQ��� DQG� WKH�TXHVWLRQ��� OLNH� WKH� WDVN����7KH� UHVXOWV� IRU�RWKHU�
TXHVWLRQ�DUH�HYLGHQW�WKXV�RXU�V\VWHP�GRHVQ¶W�XVH�DQ\�OLQJXLVWLF�UHVRXUFHV������
�� &RQFOXVLRQ�DQG�IXWXUH�ZRUN�
:H� SUHVHQWHG� LQ� WKLV� SDSHU� UHVXOWV� RI� �([WUD1HZV� V\VWHP� LQ� WKH�'8&¶����� FRQIHUHQFH� HYDOXDWLRQ�� 7KH�
DSSOLHG�PHWKRG�LQ�RXU�V\VWHP�LV�EDVHG�RQO\�RQ�VWDWLVWLFDO�FULWHULD�WR�VHOHFW�VHQWHQFHV��RU�SKUDVHV��WKDW�DUH�
PRVW�OLNHO\�WR�EH�UHOHYDQW�WR�WKH�FOXVWHU�WRSLF�RU�GRFXPHQW�WRSLF���
7KH�HYDOXDWLRQ�RI�([WUD1HZV�VKRZV� WKDW� LW�SURGXFHV�KLJK�TXDOLW\�RI�VKRUW� VXPPDULHV�FRYHULQJ� WKH�PRVW�
LPSRUWDQW� LQIRUPDWLRQ� LQ� WKH� VRXUFH� DUWLFOHV�� ZLWKRXW� DQ\� OLQJXLVWLF� UHVRXUFHV�� %XW� IRU� WKH� YHU\� VKRUW�
VXPPDULHV�ZH�PXVW�LPSURYH�UHVXOWV�RI�RXU�V\VWHP�E\�GHYHORSLQJ�RWKHU�FRPSRQHQWV��,Q�RUGHU�WR�HQKDQFH�
WKH� VXPPDU\� TXDOLW\�� ZH� SURVSHFW� WR� DGG� QHZ� WHFKQLTXHV� WR� KDQGOH� WKH� FRKHUHQFH� DQG� WKH� FRKHVLRQ�
SUREOHPV�� :H� VXJJHVW� GHYHORSLQJ� ´UHYLVLQJ´� PRGXOH�� 7KLV� PRGXOH� ZLOO� EH� XVHG� IRU� WKH� ILUVW� WHQ� EHVW�
VXPPDULHV�RI�WKH�JHQHUDWHG�VXPPDU\�SRSXODWLRQ��DQG�WKHQ�WKH\�ZLOO�EH�UDQNHG�DJDLQ�LQ�RUGHU�WR�VHOHFW�WKH�
EHVW�VXPPDU\���

5HIHUHQFHV��
'8&�������'RFXPHQW�8QGHUVWDQGLQJ�&RQIHUHQFH��:RUNVKRS�RQ�7H[W�6XPPDUL]DWLRQ�������86$��
� KWWS���ZZZ�QOSLU�QLVW�JRY�SURMHFWV�GXF��
(QULTXH�$�� 3LODU�5�� ������ ³'HVFULSWLRQ� RI� WKH�8$0� V\VWHP� IRU� JHQHUDWLQJ� YHU\� VKRUW� VXPPDULHV� DW�'8&�����´��

:RUNVKRS�RQ�7H[W�6XPPDUL]DWLRQ��'8&��������(GPRQWRQ��&DQDGD��
*ROGEHUJ� '�(��� ������ *HQHWLF� DOJRULWKPV� LQ� VHDUFK�� RSWLPL]DWLRQ�� DQG� PDFKLQH� OHDUQLQJ�� $GGLVRQ�:HVOH\�� 1HZ����

<RUN���������
-DRXD� .�)��� -DRXD� 0��� %HQ� +DPDGRX� $��� ����D�� �8QH� PpWKRGH� GH� FRQGHQVDWLRQ� DXWRPDWLTXH� GHV� GRFXPHQWV�

PXOWLSOHV���FDV�GHV�DUWLFOHV�GH�SUHVVH���LQ�WKH�&,'(���,QWHUQDWLRQDO�&RQIHUHQFH�RQ�(OHFWURQLTXH�'RFXPHQW��&DHQ��
)UDQFH��1RYHPEUH��������

-DRXD�0���$���%HQ�+DPDGRX������E���$XWRPDWLF�7H[W�6XPPDUL]DWLRQ�RI�6FLHQWLILF�$UWLFOHV�%DVHG�RQ�&ODVVLILFDWLRQ�
RI� ([WUDFW¶V� 3RSXODWLRQ��� LQ� SURFHHGLQJ� RI� &LFOLQJ¶��� �� &RQIHUHQFH� RQ� ,QWHOOLJHQW� 7H[W� 3URFHVVLQJ� DQG�
&RPSXWDWLRQDO�/LQJXLVWLFV��0H[LFR��������)HEUXDU\��������

-DRXD�.�)���������8QH�PpWKRGH�GH�FRQGHQVDWLRQ�DXWRPDWLTXH�GHV�GpSrFKHV�PXOWLSOHV���PpPRLUH�GH�'($��)DFXOWp�GHV�
VFLHQFHV�(FRQRPLTXHV�HW�GH�*HVWLRQ�GH�6ID[��7XQLVLH��

-DRXD�0���%HQ�+DPDGRX�$����������$XWRPDWLF�7H[W�([WUDFWLRQ�%DVHG�RQ�&ODVVLILFDWLRQ�RI�([WUDFW�3RSXODWLRQ��� �LQ�
SURFHHGLQJ�RI�$&,'&$
������SS�����������������0DUV��0RQDVWLU��7XQLVLD��������

/LQ�� &KLQ�<HZ� DQG� (�+�� +RY\� ������ ³$XWRPDWLF� (YDOXDWLRQ� RI� 6XPPDULHV� 8VLQJ� 1�JUDP� &R�RFFXUUHQFH�
6WDWLVWLFV�ª��,Q�3URFHHGLQJV�RI������/DQJXDJH�7HFKQRORJ\�&RQIHUHQFH��+/7�1$$&/��������(GPRQWRQ��&DQDGD��
0D\������-XQH����������

0F.HRZQ�.�� DQG� DO�� ������ ³&ROXPELD� DW� WKH�'RFXPHQW�8QGHUVWDQGLQJ�&RQIHUHQFH�����´� �� LQ�:RUNVKRS�RQ�7H[W�
6XPPDUL]DWLRQ��'8&��������(GPRQWRQ��&DQDGD��������

5DGHY�5���2WWHUEDFKHU� -���4L�+��� 7DP�'�� ������ ³0($'�5H'8&V��0LFKLJDQ� DW�'8&�����´�� �:RUNVKRS� RQ�7H[W�
6XPPDUL]DWLRQ��'8&��������(GPRQWRQ��&DQDGD��

6ULYLQDV�� 1��� 'HE�� .��� ������ ³0XOWLREMHFWLYH� RSWLPL]DWLRQ� XVLQJ� QRQGRPLQDWHG� VRUWLQJ� LQ� JHQHWLF� $OJRULWKPV´��
7HFKQLFDO�UHSRUW��'HSDUWPHQW�RI�0HFKDQLFDO�(QJLQHHULQJ��,QVWLWXWH�RI�7HFKQRORJ\�,QGLD����������

�
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7DVN���SULRULW\����6\V�LG� ����
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5RXJH�/� �������� �������� �������� ��
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7DVN���SULRULW\���ZLWKRXW�+HDGOLQH��6\V�LG� �����
1BJUDP� $YHUDJH� ����&,�

/RZHU�
����&,�
8SSHU�

5DQN��
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5RXJH�� �������� �������� �������� ��
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$QQH[������([WUD1HZV�5HVXOWV�IRU�WDVNV�GHDOLQJ�ZLWK�D�VLQJOH�GRFXPHQW�

�
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��7KLV�UDQN�LV�REWDLQHG�E\�FRPSDULQJ�V\VWHPV�KDYLQJ�WKH�VDPH�SULRULW\�DV�([WUD1HZV���
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7DVN�����0XOWLGRFXPHQW�VXPPDUL]DWLRQ�

1BJUDP� $YHUDJH� ����&,�
/RZHU�

����&,�
8SSHU�

5DQN
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+XPDQ�

:RUVW�
+XPDQ�

%HVW�
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7DVN���3ULRULW\����$XWRPDWLF�WUDQVODWLRQ�
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8SSHU�
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5RXJH��� �������� �������� �������� ��
5RXJH�/� �������� �������� �������� ��
5RXJH�:���� �������� �������� �������� ��
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7DVN���3ULRULW\����0DQXDO�WUDQVODWLRQ�V\V�LG� ���
1BJUDP� $YHUDJH� ����&,�

/RZHU�
����&,�
8SSHU�

5DQN
����

5RXJH�� �������� �������� �������� ��
5RXJH��� �������� �������� �������� ��
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5RXJH�/� �������� �������� �������� ��
5RXJH�:���� �������� �������� �������� ��

�

7DVN���3ULRULW\���PDQXDO�WUDQVODWLRQ�ZLWKRXW�KHDGOLQH�V\V�LG� ���
1BJUDP� $YHUDJH� ����&,�

/RZHU�
����&,�
8SSHU�

5DQN
����

5RXJH�� �������� �������� ������� ��
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5RXJH��� �������� �������� �������� ��
5RXJH��� �������� �������� �������� ��
5RXJH�/� �������� �������� ������� ��
5RXJH�:���� �������� �������� �������� ��
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7DVN�����4XHVWLRQ�IRFXVHG�VXPPDULHV�
1BJUDP� $YHUDJH� ����&,�

/RZHU�
����&,�
8SSHU�

5DQN
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%HVW�
+XPDQ�

:RUVW�
+XPDQ�

%HVW�
V\VWHP�

:RUVW�
6\VWHP�

5RXJH�� �������� �������� �������� �� ������� ������� ������� �������
5RXJH��� �������� �������� �������� �� ������� ������� ������� �������
5RXJH��� �������� �������� �������� �� ������� ������� ������� �������
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$QQH[�����([WUD1HZV�5HVXOWV�IRU�WDVNV�GHDOLQJ�ZLWK�D�VLQJOH�GRFXPHQW�
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6<6�LG� 4�� 4�� 4�� 4�� 4�� 4�� 4�� 8QPDUNHG�

SHHU�XQLWV�
0HDQ�

&RYHUDJH�
������ ����� ����� ����� ����� ����� ����� ����� ����� �����
������ ����� ����� ����� ����� ����� ����� ����� ����� �����
������ ����� ����� ����� ����� ����� ����� ����� ����� �����
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$QQH[����0DQXDO�HYDOXDWLRQ�RI�WDVN�1���
�
�
6<6�LG� 4�� 4�� 4�� 4�� 4�� 4�� 4�� 0HDQ�

&RYHUDJH�
5HVSRQVLYH
QHVV�VFRUH�

$YHUDJH�
5HVSRQVLYHQHV
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